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M r .  Chairman and Members  of t h e  Committee: 

It is an honor f o r  m e  t o  appear before  the  Committee today 

t o  present  N A S A ' s  a u t h o r i z a t i o n  request  f o r  F i s c a l  Year 1973 

and t o  h i g h l i g h t  t h e  main f e a t u r e s  of t h e  programs i n  aero- 

n a u t i c s  and space which we a r e  recommending. 

Accompanying m e  today i n  present ing our FY 1973 program 

a r e  D r .  George M. Low, M r .  W i l l i s  H. Shapley, and the  p r i n c i p a l  

o f f i c i a l s  d i r e c t l y  i n  charge of t h e  opera t ions  of t h e  Agency. 

7: be l i eve  a l l  of these  gentlemen a r e  we l l  known t o  t h e  Committee 

from t h e i r  previous appearances. 

During t h i s  week of FY 1973 au tho r i za t ion  hear ings ,  we 

w i l l  a l s o  be ce l eb ra t ing  t h e  46th anniversary of D r .  Robert H.  

Goddard's s u c c e s s f u l  launch of the wor ld ' s  f i r s t  l iqu id- fue led  

rocke t .  When the  anniversary  of D r .  Goddard's f i r s t  launch 
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comes each year ,  I o f t en  wonder what he would th ink  of what 

w e  have done a s  w e  t r a v e l  t he  road he s t a r t e d  u s  on and how 

he would view the  dec i s ions  w e  a r e  making on our f u t u r e  course 

i n  space and aeronaut ics .  

- This  year ,  i f  he were t o  j o i n  o u r  review of NASA's 

F Y  1973 budget and t h e  plans f o r  the f u t u r e  on which i t  i s  

based, I be l i eve  he would be pleased. He would be disappointed,  

a s  I am, t h a t  some of our major goa l s  a r e  now s e t  back even 

f a r t h e r  i n  the  f u t u r e  than l a s t  year.  B u t  he would be g r a t i f i e d  

t h a t  w e  have t h e  s o l i d  support  of t h e  P res iden t ' s  dec is ion  t o  

proceed with the  space s h u t t l e  and have, i n  t he  F Y  1973 budget, 

t he  support  w e  need f o r  a r e a l i s t i c  and balanced t o t a l  program 

i n  space and aeronaut ics  which w i l l  continue our advances 

through the  1970's and provide the  base f o r  even g r e a t e r  accom- 

plishments i n  t h e  1980's. 

I regard t h e  FY 1973 budget, M r .  Chairman, a s  marking t h e  

end of a d i f f i c u l t  t r a n s i t i o n  period fo r  NASA. For the p a s t  

two or t h r e e  years ,  NASA, t h e  Executive Branch, and the  Congress 

have been grappling with ques t ions  on the  course t h e  n a t i o n ' s  

space program should take i n  the  1 9 7 0 ' s  and beyond. The m a i n  

goa l s  i n  sc ience ,  exp lo ra t ion ,  and a p p l i c a t i o n s ,  and the  ad- 

vanced systems and technology requi red  t o  achieve these  goa l s ,  

have been i d e n t i f i e d ,  presented,  and g e n e r a l l y  approved i n  
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NASA's a u t h o r i z a t i o n  and appropr ia t ion  reques ts  f o r  FY 1972 

and t h e  preceding years. 

B u t  t h e r e  has remained a b a s i c  uncer ta in ty ,  an uncer ta in ty  

which has  been a se r ious  concern t o  a l l  l eade r s  and suppor te rs  

of t h e  space program, a s  w e l l  a s  t h e  p r i n c i p a l  and almost the 

only t a r g e t  of those who have tended t o  c r i t i c i z e  or  even oppose 

t h e  program. This i s  t h e  quest ion of cos t .  Can t h e  na t ion  

a f f o r d  the  space program of t h e  1970's?  W i l l  t h e  approval of 

t he  space s h u t t l e  and t h e  o ther  programs planned i n  space sc ience ,  

explora t ion ,  a p p l i c a t i o n s ,  technology, and i n  aeronaut ics  commit 

t he  na t ion  t o  a l a r g e  increase  i n  f u t u r e  spending l e v e l s ?  

This  year w e  can give clear answers t c )  t he se  ques t ions .  

W e  can a s su re  t h e  Committee, t h e  Congress, and the  publ ic  t h a t  

the  program w e  a r e  proposing does no t  commit t h e  country t o  

higher budget l e v e l s  i n  fu tu re  years ,  measured i n  c u r r e n t  

d o l l a r s .  

We have made some fundamental changes i n  our program 

planning during the  p a s t  year ,  The program a s  planned l a s t  

year would have requi red  NASA appropr i a t ions  i n  f u t u r e  years  

t o  approach $4 b i l l i o n  per year.  A s  repor ted  t o  the  Committee, 

run-out c o s t s  a lone ,  io@., t h e  c o s t s  t o  continue and complete 

without  new s t a r t s  the program a s  then planned, w o u l d  have r i s e n  

t o  $3.7 b i l l i o n  i n  FY 1973 and $3.95 b i l l i o n  i n  FY 1974, 
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1 Tsle program a s  now planned has es t imated run-out c o s t s  
I 

of $3.37 b i l l i o n  i n  FY 1974, ii3.3 b i l l i o n  i n  FY 1975, $3.2 

b i l l i o n  i n  E'Y 1976, and $3.1 b i l l i o n  i n  FY 1977, This means 

t h a t  under the  rev ised  plan we w i l l  be a b l e ,  by properly 

phasing-in the  s t a r t  of needed fu tu re  new programs, t o  hold 

t o t a l  NASA appropr ia t ions  i n  f u t u r e  years  t o  approximately the 

cu r ren t  t o t a l  appropr ia t ions  l e v e l ,  i n  cu r ren t  d o l l a r s .  The 

c h a r t  a t t ached  t o  my statement shows g raph ica l ly  the  d i f f e rence  

between t h e  previous and present  plans.  

The rev ised  plan is ,  I be l i eve ,  more r e a l i s t i c  and w i l l  

g ive t h e  na t ion  a good, v i a b l e ,  and balanced program i n  aero- 

n a u t i c s  and space a t  a c o s t  it can a f fo rd .  

The r ev i sed  plan is not  a commitment t o  a constant  NASA 

budget i n  f u t u r e  years .  Changes i n  t h e  purchasing power of 

t he  d o l l a r ,  a s  wage and p r i c e  l e v e l s  change, w i l l  have t o  be 

recognized. The Pres ident  and Congress may decide t h a t  t he  

program as  now planned should be augmented or acce le ra t ed .  

B u t  under the rev ised  plan the  program no longer conta ins  a 

b u i l t - i n  commitment t o  higher budget l e v e l s .  The dec is ion  

can be made each year i n  t h e  review of t h e  proposed au thor i -  

za t ions  and appropr ia t ions .  

I s t rong ly  be l i eve  t h a t  t h i s  posture  of a r e a l i s t i c  lonq- 

t e r m  plan i n  which the n a t i o n ' s  commitment i s  l imi ted  t o  budqets 
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of approximately t h e  c u r r e n t  s i z e  is t he  proper posture  f o r  

NASA from t h e  s tandpoin t  of respons ib le  management. I a l s o  

b e l i e v e  t h a t  t h e  f a c t  t h a t  w e  have a plan t h a t  achieves t h i s  

posture is the  d i r e c t  answer t o  the  concerns of those who have 

be l ieved  t h a t  i n  embarking on t h e  space s h u t t l e  and o the r  new 

programs of t h e  1970's w e  a r e  committing the  na t ion  t o  a 

program t h a t  it cannot a f f o r d .  

To achieve t h i s  pos ture ,  w e  have had t o  make some b a s i c  

changes i n  our planning and have had t o  accept  ye t  another  

s t r e t ch -ou t  of t h e  per iod over which our continuing and long- 

term ob jec t ives  i n  space explora t ion  and space science w i l l  be 

achieved, 

SPACE SHUTTLE PROGRAM 

The p r i n c i p a l  change has  been i n  the  space s h u t t l e  pro- 

gram, The space s h u t t l e  conf igura t ion  w e  now plan w i l l  c o s t  

about $5.5 b i l l i o n  t o  develop, about h a l f  of what t he  i n i t i a l  

concept under s tudy  a year ago would have cost. My l e t t e r  of 

January 14,  1972, repor ted  i n  d e t a i l  on t h e  progress  and re -  

s u l t s  i n  our s t u d i e s  l a s t  year which l ed  t o  the  conf igura t ion  

concept dec is ion  approved by t h e  Pres ident  on January 5 ,  1 9 7 2 .  

I expect t h a t  i n  the  near fu tu re  we w i l l  be i n  a pos i t i on  t o  

make and announce f i n a l  dec is ions  on the boos ter  and some open 
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t e c h n i c a l  d e t a i l s  and then proceed t o  i s sue  a reques t  for  

proposals  t o  con t r ac to r s .  A f t e r  t h a t ,  w e  w i l l  be a b l e  t o  

reach a dec i s ion  on t h e  launch and landing s i t e .  

I am s u r e  t h a t  t h i s  Committee is  f u l l y  aware of t h e  

reasons f o r  t h e  c e n t r a l  importance we a t t a c h  t o  the space 

s h u t t l e  f o r  the  f u t u r e  of t h e  United S t a t e s  space program. 

I n  b r i e f :  

-- The s h u t t l e  w i l l  provide the  means f o r  rou t ine ,  

quick r eac t ion ,  and economical access  t o  and re-  

t u r n  f r o m  space needed f o r  s c i e n t i f i c ,  a p p l i c a t i o n s ,  

and m i l i t a r y  u s e s  of space i n  t h e  1980 ' s  and beyond, 

-- The s h u t t l e  w i l l  reduce t h e  c o s t  of space opera t ions  

s u b s t a n t i a l l y ,  With space budgets a t  about cu r ren t  

l e v e l s ,  the  t o t a l  savings t o  NASA, DOD, and other 

u s e r s  a r e  estimated. a t  about a b i l l i o n  a year i n  t h e  

1980's. 

-- F i n a l l y ,  t he  s h u t t l e  w i l l  a ssure  t h a t  t h e  United 

S t a t e s  w i l l  have a continuing e f f e c t i v e  presence i n  

space. Without i t  the re  would be no U . S .  manned 

space f l i g h t s  a f t e r  t h e  Apollo and Skylab missions 

a r e  completed. 
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M r .  Chairman, I w i l l  no t  d w e l l  longer on the s h u t t l e  

today s ince  it w i l l  be dis.cussed f u l l y  when M r .  Myers t e s t i f i e s  

tomorrow. Before moving on, however, I would l i k e  t o  emphasize 

two poin ts :  

F i r s t ,  t h e  $5.5 b i l l i o n  development cost of the  space 

s h u t t l e  is included i n  the est imated f u t u r e  "run-out" c o s t s  

of our FY 1973 program c i t e d  above. 

f u t u r e  years  f o r  developing the shut t le ,  f o r  providing the  

necessary f a c i l i t i e s ,  f o r  pu t t i ng  the  s h u t t l e  i n t o  operat ion,  

and f o r  using it e f f e c t i v e l y ,  can be accommodated i n  a t o t a l  

All of NASA's c o s t s  i n  

NASA program and budget a t  approximately the cu r ren t  l e v e l  of 

NASA appropr i a t ions ,  i n  cu r ren t  d o l l a r s .  

Second, t h e  s t e p s  we have taken and a r e  taking on t h e  

space s h u t t l e  now i n  FY 1972 a r e  f u l l y  i n  accord w i t h  the  plan 

and approach f o r  the  space s h u t t l e  presented t o  and approved 

by Congress i n  o u r  FY 1972 au tho r i za t ions  and appropr ia t ions .  

This  plan and approach, you w i l l  r e c a l l ,  was t h a t  w e  would 

proceed i n  FY 1972 with engine development and would continue 

s t u d i e s  o r  i n i t i a t e  development of t h e  s h u t t l e  i t s e l f ,  depending 

on the  progress  i n  t h e  s tud ie s .  We w i l l ,  of course,  continue 

t o  keep the Committee c u r r e n t l y  in f  ormed of s i g n i f i c a n t  

developments and dec is ion  po in t s  a s  they  occur. 
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EXPLORATION OF THE OUTER PLANETS 

A second s i g n i f i c a n t  change i n  our plans of l a s t  year 

has  been a cutback i n  our planned program f o r  t h e  explora t ion  

of t he  o u t e r  p lane ts .  Las t  year w e  proposed s t a r t i n g  the  

development of an advanced! spacec ra f t ,  c a l l e d  TOPS, t o  explore 

all of t h e  outer  p l ane t s - - Jup i t e r ,  Saturn,  Uranus, Neptune, 

and Pluto--during t h e  unique oppor tun i t i e s  f o r  "Grand Tour" 

missions i n  the l a t e  1970's. To m e e t  these  launch opportuni- 

t i e s ,  and because of theadvanced technology t o  be u s e d ,  t h i s  

program would have been q u i t e  c o s t l y  and imposed heavy funding 

requirements i n  t h e  next  few years.  P a r t l y  f o r  t hese  reasons,  

t h e  Grand Tour program although h ighly  a t t r a c t i v e  from many 

s tandpoin ts ,  received less than wholehearted support  from some 

i n  the s c i e n t i f i c  community and the Congress who be l ieved  t h a t  

a less ambitious and less c o s t l y  plan would be p re fe rab le .  

W e  have, t h e r e f o r e ,  reduced and redirected the  program t o  

focus i n  t he  l a t e r  1970's on J u p i t e r  and Saturn w i t h  l ess  

expensive Mariner-class spacecraf t .  

program of outer  p l ane t  explora t ion  and a s s i s t s  

s u b s t a n t i a l  i nc reases  i n  f u t u r e  NASA budgets . 

This a c t i o n  maintains a 

u s  i n  avoiding 
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NUCLEAR PROPULSION PROGRAM 

A t h i r d  s i g n i f i c a n t  change i s  i n  t h e  nuclear  propulsion 

program. A s  repor ted  i n  my l e t t e r  t o  t h e  Committee of 

January 24, 1972, it has  been decided t o  terminate  the NERVA 

program f o r  developing a 75,@00-lb. t h r u s t  nuclear  rocket  

engine. Under l a s t  y e a r ' s  budget w e  have been i n  a holding 

p o s i t i o n  i n  t h i s  program t o  see whether development of t h i s  

engine should be resumed. The s t r e t ch -ou t  i n  our f u t u r e  

p lans  necessary t o  avoid l a rge  budget increases  i n  fu tu re  

years  served t o  push even f a r t h e r  i n t o  the  f u t u r e  the e a r l i e s t  

times w e  could hope t o  mount missions t h a t  would u s e  the  

NERVA engine. This f a c t ,  toge ther  w i t h  the  need t o  hold o u r  

budget l e v e l  down i n  the  1970's ,  l e d  u s  r e l u c t a n t l y  t o  the  con- 

c lus ion  t h a t  re ins ta tement  of NERVA development c o u l d  no t  be 

j u s t i f i e d  a t  t h i s  t i m e  and t h a t  t he  e x i s t i n g  development con- 

t r a c t s  should be terminated. 

However, we have no doubt bu t  t ha t  t h e r e  w i l l  u l t ima te ly  

be a need f o r  nuclear  propulsion i n  the space ppogram. T h e  

investment over the years  i n  nuclear  propulsion technology de- 

velopment and i n  t h e  NERVA program has provided l a s t i n g  values  

i n  preparing ouxselves f o r  t h e  t i m e  a nuclear  engine is 

required.  
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Cancel la t ion  of the Grand Tour missions has  introduced 

a new class of f u t u r e  missions f o r  which a smaller nuclear  

. rocke t  engine,  much smaller than NERVA, may be p a r t i c u l a r l y  

w e l l  s u i t e d :  the f i rs t  missions w i t h  r e l a t i v e l y  s m a l l  space- 

c r a f t ,  t o  t he  most d i s t a n t  of t h e  outer  planets--Uranus, 

Neptune, and Pluto.  Now t h a t  we w i l l  m i s s  t he  unique oppor- 

t u n i t y  f o r  t h e  g r a v i t y  a s s i s t e d  Grand Tour  missions, a new 

high energy propulsion system w i l l  be needed t o  reach these  

p l ane t s .  A nuclear  rocket  engine i n  t h e  15,000-20,000 pound 

t h r u s t  class may w e l l  be the answer. For t h i s  reason, w e  have 

included $8.5 mi l l i on  i n  our FY 1973 budget t o  proceed w i t h  

AEC i n  def in ing  a nuclear  rocke t  engine i n  the 15,000-20,000 

pound t h r u s t  c l a s s  and conducting the  t rade-off  s t u d i e s  

necessary t o  e s t a b l i s h  the p re fe r r ed  propulsion system f o r  

missions t o  these d i s t a n t  p l ane t s  some t i m e  i n  the 1980's. 

AERONAUTICS 

The f i n a l  major change i n  our program f r o m  l a s t  year is 

the  s i g n i f i c a n t l y  increased emphasis w e  a r e  p lac ing ,  w i t h i n  

our t o t a l  budget, on aeronaut ics .  The j o i n t  Department of 

Trans por t a  t ion-NASA C i v i  1 Aviat ion R e  search and Devel opment 

("CAFtD'I) Study, which w a s  undertaken a t  t he  request  of t h i s  

Committee and completed l a s t  year ,  showed c l e a r l y  what t h e  needs 

a re ,  The F Y  1973 budge t  supports NASA efforts  t o  m e e t  t h e m .  
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For example, w e  w i l l  i n t e n s i f y  our e f f o r t s  on t h e  QUESTOL 

program--the name w e  now give t h e  program fo r  the development 

of an experimental  q u i e t  s h o r t  take-off and landing research  

a i r c r a f t  w e  a r e  s t a r t i n g  i n  EY 1972. W e  w i l l  a l so  begin work 

on an engine modif icat ion kit--using new technology developed 

by NASA, DOT, and industry--which can permit a i r l i n e s  t o  re- 

duce t h e  object ionable  noise  of o lder  j e t  engines,  These a r e  

b u t  t w o  elements of t h e  c l e a r l y  l a i d  out program w e  have 

developed t o  a t t a c k  the t d p  p r i o r i t y  problems fac ing  the na t ion  

i n  c i v i l  and m i l i t a r y  aeronaut ics .  I be l i eve  t h a t  t h i s  program 

i s  responsive t o  t h e  s t rong  urgings of t h i s  Committee t h a t  more 

and better focussed a t t e n t i o n  be given t o  aeronaut ics .  

CONTINUATION OF SPACE FLIGHT PROJECTS UNDERWAY 

Now, M r .  Chairman, I would l i k e  t o  review b r i e f l y  t h e  

major space f l i g h t  programs approved i n  previous years  which 

a r e  included i n  our FY 1973 budget request .  

-- The Apollo program w i l l  be completed i n  FY 1973,  

Apollo 16 now scheduled fo r  launch A p r i l  16,  and 

A p o l l o  17 t h i s  December w i l l  make the  l a s t  A p o l l o  

s c i e n t i f i c  expedi t ions t o  the moon, W e  be l ieve  

these  missions w i l l  surpass even t h e  spec tacular  

r e s u l t s  of Apollo 15 i n  adding e n t i r e l y  new 
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dimensions t o  our understanding of the moon and i t s  

s ign i f i cance  for a bet ter  understanding of the earth.  

-- Skylab, our experimental  space s t a t i o n ,  now i n  t h e  

c r u c i a l  q u a l i f i c a t i o n  phase of development, w i l l  be 

placed i n  orbi t  i n  1973 fo r  our a s t r o n a u t s  t o  con- 

d u c t  t h e  w i d e  range of planned experiments i n  e a r t h  

resources ,  s o l a r  astronomy, medical, and o ther  f i e l d s .  

-- Mariner 9 i s  now d a i l y  sending back e x c i t i n g  new 

information on the  p l ane t  M a r s .  A s  I w i l l  mention 

l a t e r ,  i n  a r e a l  sense w e  a r e  discovering,  w i t h  t h i s  

information, a new p lane t ,  much d i f f e r e n t  from what 

was known or expected from ground observat ions and 

t h e  r e l a t i v e l y  b r i e f  glimpses from Mariners 4 ,  6 and 7. 

-- Vikinq is on schedule t o  make our f i r s t  landings on 

Mars i n  1976 with s c i e n t i f i c  instruments t h a t  should 

make another  g i a n t  l e a p  i n  our understanding of t h i s  

p l ane t  and i t s  s i m i l a r i t i e s  and d i f f e rences  from the  

e a r t h .  The most r ecen t  information from Mariner 9 

has  g r e a t l y  increased the  p o s s i b i l i t y  t h a t  some form 

of l i f e  may be found on Mars. 

-- Pioneer 10, which w a s  success fu l ly  launched on 

March 2, and Pioneer G w i l l  be man's f i r s t  missions 
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through the  a s t e r o i d  b e l t  t o  J u p i t e r  and w i l l  be 

t h e  f i r s t  man-made objects t o  escape from t h e  s o l a r  

system i n t o  i n t e r s t e l l a r  space. Pioneer 10 is  now 

t r a v e l l i n g  20,000 miles per hour toward i t s  fly-by 

rendezvous with J u p i t e r  i n  December 1973 . 
-- Going i n  t h e  o ther  d i r e c t i o n ,  a Mariner spacec ra f t  

w i l l  swing by Venus t o  Mercury i n  1973, and i n  1974 

and 1975 Hel ios ,  our cooperat ive p r o j e c t  with West 

Germany, w i l l  f l y  th ree-quar te rs  of t h e  way t o  t h e  

sun  t o  make the  c l o s e s t  s o l a r  observat ions ever  made. 

-- Orbit inq observa tor ies  w i l l  continue t o  push back the 

f r o n t i e r s  of t h e  cosmos with t h e i r  observat ions of 

f e a t u r e s  of t h e  universe  t h a t  a r e  i n v i s i b l e  f r o m  t h e  

su r face  of t h e  e a r t h .  OAO-2, launched more than t h r e e  

years ago, i s  s t i l l  hard a t  work. OAO-C, wi th  a 

d i f f e r e n t  and more complex se t  of u l t r a v i o l e t  measuring 

instruments ,  w i l l  be launched t h i s  summer. Development 

of the  new High Energy Astronomical Observatory (HEAO) 

t o  look sys t ema t i ca l ly  a t  t h e  mysterious X-and-gamma-ray 

sources  deep i n  the  universe  w i l l  proceed, aimed a t  

launches i n  1975 and 1977. We w i l l  a l s o  proceed a s  

planned with OS0 I, t h e  advanced s a t e l l i t e  t o  observe 
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the  sun, bu t  have de fe r r ed ,  a t  l e a s t  for now, work 

on f u r t h e r  s a t e l l i t e s  i n  t h i s  series. 

-- Last--in order  i n  my statement but perhaps f i r s t  i n  

importance--are our a p p l i c a t i o n s  s a t e l l i t e s :  

0 The launch, e a r l y  t h i s  summer, of ERTS-A, t he  

f i r s t  experimental  e a r t h  resources survey 

s a t e l l i t e ,  w i l l  be a major milestone i n  the 

development of p r a c t i c a l  uses of space. The more 

than 300 experiments with ERTS da ta  planned by 

over a dozen agencies w i l l  r ep resen t  t h e  most 

massive e f f o r t  t o  da te  t o  explore  experimental ly  

the d i rec t  u s e s  and b e n e f i t s  of space f o r  men on 

e a r t h  . 
0 The p r a c t i c a l  u s e s  of weather s a t e l l i t e s  w i l l  con- 

t i n u e  t o  be pushed w i t h  t he  launch of t h e  f i r s t  

SMS s t a t i o n a r y  weather s a t e l l i t e ,  f u r t h e r  sensor 

experimentation with Nimbus s a t e l l i t e s ,  and 

i n i t i a t i o n  of development of TIROS N--the only 

new space p r o j e c t  included i n  the  FY 1973 budget--  

t o  incorpora te  the advances of r ecen t  years  i n t o  

the n a t i o n ' s  ope ra t iona l  weather s a t e l l i t e  system. 
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0 I n  t h e  communications f i e l d ,  advanced technology 

and user  experiments w i l l  be conducted wi th  ATS F ,  

and ATS G. 

Now, M r .  Chairman, I would l i k e  t o  mention b r i e f l y  seve ra l  

mat te rs  which I be l i eve  w i l l  be of i n t e r e s t  t o  t h e  Committee. 

INTERNAT I ONAL ASPECTS 

During 1971 w e  continued our e f f o r t s  r e l a t e d  t o  i n t e r -  

n a t i o n a l  p a r t i c i p a t i o n  i n  our programs and we made encouraging 

new progress  with the Soviet  Union. 

During the year ,  we launched s c i e n t i f i c  s a t e l l i t e s  prepared 

and funded by Canada, I t a l y ,  France, and t h e  United Kingdom, 

as w e l l  a s  a W e s t  German s c i e n t i f i c  probe. A t  t he  same t ime,  

w o r k  continued on f i v e  o ther  cooperative s a t e l l i t e  p r o j e c t s ,  

including Hel ios ,  the NASA/German probe of t h e  sun, and t h e  

NASA/Canadian Communications Technology S a t e l l i t e .  

I n  the f i e l d  of e a r t h  resources  surveys w e  continued our 

e f f o r t s  t o  promote a sound understanding of the  p o t e n t i a l  

b e n e f i t s  of s a t e l l i t e  remote sensing. W e  have a l ready  accepted 

proposals  for 37 i n v e s t i g a t i o n s  from 2 2  coun t r i e s  which w i l l  

u t i l i z e  data acquired by t h e  Earth Resources Technology S a t e l l i t e  

and the  Earth Resources Experiment Package on Skylab. 
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With regard  t o  the  prospects  of European p a r t i c i p a t i o n  

i n  t h e  development of the  post-Apollo t r a n s p o r t a t i o n  system, 

t h e r e  i s  a c l e a r  i n t e r e s t  i n  Europe b u t  t he  eventua l  r e s u l t s  

a r e  f a r  from c l e a r .  European agencies  have spent  some 

$6 m i l l i o n  i n  post-Apollo s t u d i e s ,  some i n  direct  support  of 

o u r  con t r ac to r s .  Thei r  t e c h n i c a l  expe r t s  have been meeting 

w i t h  NASA expe r t s  t o  i d e n t i f y  specific t a s k s  which Europe 

might con t r ibu te  t o  our mutual advantage. The P r e s i d e n t ' s  

dec i s ion  t h a t  t h e  United S t a t e s  should proceed w i t h  t he  

development of t h e  space s h u t t l e  has introduced a note  of 

urgency. It is not  y e t  clear t h a t  Europeans can make t imely 

dec i s ions  on p a r t i c i p a t i o n  c o n s i s t e n t  w i t h  NASA p lans  t o  

begin development work on t h e  s h u t t l e  J u l y  1. 

1 

Our experience under t h e  agreements with t h e  Sovie ts  of 

1970 and 1971 cont inues t o  be encouraging. Three J o i n t  Working 

Groups on compatible rendezvous and docking systems met t w i c e  

during 1971, once i n  Houston and once i n  Moscow. They made 

s i g n i f i c a n t  progress  tclward completing t h e  d e f i n i t i o n  of 

t e c h n i c a l  requirements f o r  compatible systems f o r  f u t u r e  U.S.  

and Sovie t  manned spacec ra f t .  These Working Groups have a l s o  

been studying the  t e c h n i c a l  and economic impl ica t ions  of ex- 

periments that  might be conducted t o  t e s t  and prove o u t  
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compatible systems. A f i r s t  such t e s t  mission might be the  

docking of an Apollo-type spacecraft w i t h  an o r b i t a l  space 

s t a t i o n  of t h e  Salyut  type. N o  dec is ion  has been made on 

conducting such a mission b u t  w e  a r e  taking t h e  s t e p s  necessary 

t o  preserve the  opt ion  for  using surp lus  Apollo and Saturn I B  

hardware f o r  t h i s  purpose. 

Under a sepa ra t e  agreement w i t h  the  Sovie ts ,  w e  have 

exchanged lunar  samples brought back by Apollo f o r  those re- 

turned by t h e  Sov ie t s '  unmanned probes. I n  add i t ion ,  w e  have 

exchanged t e l e x  r e p o r t s  on f ind ings  of s p e c i a l  i n t e r e s t  by the 

U . S .  and Soviet  missions t o  Mars, p a r t i c i p a t e d  with Soviet  

s c i e n t i s t s  i n  a NASA Lunar Science Conference t h i s  p a s t  January,  

and i n i t i a t e d  the  r egu la r  exchange of meteorological rocket  

da t a .  

C I V I L  SERVICE PERSONNEL 

The FY 1973 budget reques t  ref lects  a reduct ion of 650 

pos i t i ons  i n  NASA c i v i l  s e r v i c e  personnel,  i n  add i t ion  t o  t h e  

FY 1972 reduct ion of 850 which was made l a s t  year a f t e r  our 

FY 1972 budget had been approved by t h e  Congress. 

duc t ions ,  i n  e f f e c t ,  r ep resen t  the  a p p l i c a t i o n  t o  NASA of t h e  

5% across-the-board reduct ion i n  personnel ordered by t h e  

These re -  
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Pres ident  l a s t  August. We had hoped t o  accomplish these  

reduct ions  by a t t r i t i o n ,  b u t  it now seems l i k e l y  t h a t  

reduction-in-force a c t i o n s  w i l l  be necessary a t  most NASA 

Centers  and a t  Headquarters . 
These m o s t  r ecen t  reduct ions,  t o t a l l i n g  1,500, come on 

t h e  h e e l s  of t h e  1,500 reduct ion previously planned i n  our 

FY 1972 budget and y e t  another  1 ,500 reduct ion t h e  year before .  

W i t h  our o v e r a l l  budget l e v e l  and program now s t a b i l i z e d ,  I 

b e l i e v e  t h a t  our c i v i l  s e r v i c e  employment should l ikewise be 

s t a b i l i z e d  a t  t h e  26,850 p o s i t i o n  l e v e l  w e  w i l l  reach a t  t h e  

end of FY 1973. A t  t h i s  po in t ,  M r .  Chairman, I would l i k e  t o  

s u b m i t  f o r  the record a s ta tement  by M r .  Richard C.  McCurdy, 

our Associate  Adminis t ra tor  f o r  Organization and Management, 

on t h e  r e s u l t s  of h i s  s tudy of NASA's i n s t i t u t i o n a l  base and 

personnel  requirements. 

FACILITIES 

I would a l s o  l i k e  t o  s u b m i t  for the record, M r .  Chairman, 

a s ta tement  by General Robert H. Cur t in ,  t h e  Direc tor  of 

F a c i l i t i e s ,  which d e t a i l s  our FY 1973 requirements f o r  

Construct ion of F a c i l i t i e s .  I should a l s o  mention t h a t ,  i n  

t h e  a rea  of f a c i l i t i e s ,  I have approved t h e  recent  r epor t  of 

t h e  F a c i l i t i e s  Management R e v i e w  Committee, appointed by 
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D r ,  Low l a s t  year ,  which was made ava i l ab le  t o  the Committee 

i n  January.  The au tho r i za t ion  b i l l  before  you r e f l e c t s  i t s  

recommendations. I be l i eve  t h a t  by implementing t h i s  r e p o r t ,  

w e  can achieve s u b s t a n t i a l  improvements i n  t h i s  a rea .  I 

w i s h  t o  express  NASA's apprec ia t ion  f o r  the cooperat ion of 

the  Committee and i t s  s t a f f  i n  developing improved methods 

for  handling f a c i l i t i e s  matters. 
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IMPORTANCE OF THE NASA PROGRAM 

I n  c a n c l u s i o n ,  M r .  Chairman, I would l i k e  t o  devo te  a 

f e w  m i n u t e s  t o  summarize o u r  v iews  on t h e  impor tance  o f  o u r  

programs i n  a e r o n a u t i c s  and space. 

I n  t h e  a l l o c a t i o n  o f  funds  t o  s u p p o r t  t h e  m u l t i t u d e  o f  

F e d e r a l  a g e n c i e s  and programs each  year ,  h a r d  d e c i s i o n s  a r e  

made b a s e d  upon an  overa l l  c o n s i d e r a t i o n  of n a t i o n a l  p r i o r i -  

t i e s  and needs .  And on t h i s  bas i s ,  t h e r e  are some who u r g e  

sharp r e d u c t i o n s  i n  N A S A ' s  program. Bu t ,  when w e  c o n s i d e r  

t h e  v e r y  r e a l  b e n e f i t s  of NASA's  program -- i n  advancing  

s c i e n t i f i c  knowledge, i n  e x p l o r a t i o n ,  i n  t h e  p r a c t i c a l  

a p p l i c a t i o n s  of  a e r m a u t i c s  and space, and  perhaps m o s t  

i m p o r t a n t l y  i n  meet ing  t h e  need for  t h e  U n i t e d  S t a t e s  t o  

have  a c o n t i n u o u s l y  advancing  t e c h n o l o g y  -- and when w e  

c o n s i d e r  t h a t  t h e  NASA port ion of t h e  ove ra l l  F e d e r a l  Budget 

f o r  EY 1973 amounts t o  less t h a n  1 . 3  percent, I a m  f i r m l y  

conv inced  t h a t  NASA well j u s t i f i e s  i t s  p r e s e n t  place i n  any 

o b j e c t i v e  r a n k i n g  of n a t i o n a l  p r i o r i t i e s .  

L e t  m e  review some of t h e  d i f f e r e n t  k i n d s  o f  b e n e f i t s  

r e s u l t i n g  from our  programs i n  a e r o n a u t i c s  and space. 
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t h e  b e n e f i t s  are u s u a l l y  

long-term i n  n a t u r e ,  b u t  a re  n o n e t h e l e s s  r e a l .  Take, f o r  

example,  Mar iner  9 ,  which h a s  b e e n  o r b i t i n g  Mars f o r  t h e  

l a s t  3% months and h a s  a c q u i r e d  a w e a l t h  of o u t s t a n d i n g  

s c i e n t i f i c  d a t a  on  t h a t  p l a n e t  and h a s  u n r a v e l l e d  a number 

of mysteries which have  i n t r i g u e d  t h e  ea r th -based  s c i e n t i s t s  

fo r  c e n t u r i e s .  I w i l l  t ake  a moment t o  t r y  t o  e x p l a i n  why 

t h i s  i s  i m p o r t a n t .  

From Mar ine r  9 ' s  numerous h i g h  r e s o l u t i o n  p i c t u r e s  of 

t h e  M a r t i a n  s u r f a c e ,  a number of c l o s e - u p  views of i t s  two 

moons, and almost c o n t i n u o u s  measurement o f  t h e  changing  

a t m o s p h e r i c  c o n d i t i o n s  on Mars, a c o m p l e t e l y  new p i c t u r e  o f  

t h e  p l a n e t  i s  now emerging. I t  a p p e a r s  t h a t  both t h e  su r face  

and t h e  atmosphere of Mars are e x t r e m e l y  dynamic. Abundant 

e v i d e n c e  h a s  accumula ted  s u g g e s t i n g  t h a t ,  l i k e  t h e  ear th ,  

Mars i s  v o l c a n i c a l l y  a c t i v e  and some t i m e  du r ing  i t s  h i s t o r y  

may have  w i t n e s s e d  l a r g e  o u t p o u r i n g s  of  g a s e s  and  l i q u i d s  

which have  been  t h e  basic b u i l d i n g  b l o c k s  of l i f e  on t h e  

e a r t h .  C a l d e r a s ,  f a u l t y  t e r r a i n s ,  deep  canyons ,  and dr ied-up  

meandering r i v e r s  c l e a r l y  seen  i n  t h e  t e l e v i s i o n  p i c t u r e s ,  

a l l  p o i n t  t o  a c o n t i n u o u s l y  e v o l v i n g  Mars whose h i s t o r y  may 
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have been completely different from that of the moon and 

may be following that of the earth, but at a slower pace 

because it is a smaller planet. 

A major problem facing physicists studying the earth's 

atmosphere at the present time is what will be the effect 

of changes in the earth's atmosphere on the global climate. 

The problem is complex for theoretical analysis because 

of our poor understanding of the mechanism by which a 

cooling or heating of the earth will influence the dynamics 

of the atmosphere and whether the dynamical effects may 

not be large enough to offset the initial change in tempera- 

ture. Now, for the first time, we seem to have actually 

witnessed the cause and effect of this phenomenon on Mars 

and will be able to extend the results to gain a better 

understanding of changes that may occur to the earth. As 

you know, Mariner 9 reached Mars at a time when an exten- 

sive dust storm was raging over the whole planet. The 

numerous temperature and pressure measurements carried out 

by Mariner 9 on the atmosphere and surface of Mars during 

and after the dust storm will be another direct input to our 

understanding of the behavior of our own atmosphere. 
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I have taken the time to go into this, Mr. Chairman, 

because it shows that even our most remote activities in 

space have a real relevance to problems on earth. 

To continue, the direct benefits in our space applica- 

tions programs -- weather satellites, communications satellites, 
and, in the future, earth resources satellites -- can be 
measured almost immediately in terms of dollars, or conven- 

ience, or even in terms of human lives saved. 

Most significant of all, perhaps, are the direct 

benefits of advanced aeronautical and space technology. To 

meet the pressing social problems of our times requires 

above all a sound economy operating at a high level of 

employment to generate the tax revenues required at all 

levels of Government. To maintain such an economy in a 

competitive world, we must increase our productivity year 

after year, decade after decade. The only way in the long- 

term to keep increasing our productivity is through advancing 

our technology. 

I know of no other activity which has done and can do 

as  much to keep the U . S .  strong in advanced technology as 

NASA's  programs in space and aeronautics. Maintenance of 
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technological leadership is a long-term matter. It takes 

many years for new technology to have its effects on the 

economy. But the problem is before us now. In 1971, the 

United States for the first time had an annual trade deficit, 

a net total deficit of over $2 billion. But this deficit 

would have been three times that amount had it not been for 

the favorable balance of trade of almost $4 billion the 

United States achieved in the aerospace field. 

Finally, there are many indirect benefits of N A S A ' s  

programs which are often referred to as "spinoffs" or 

"technology transfers." Such benefits flow inevitably 

from our work in advanced research and development. Some 

are quite predictable. The relentless demands placed upon 

the American computer industry to meet the needs of the 

space program, for example, challenged that industry to 

advance both its hardware and the programming and contributed 

greatly to its dominant position in world markets. 

Similarly, we know from our studies that NASA contractors 

having both aerospace and commercial product divisions 

regularly transfer the new capabilities developed under NASA 

contracts to their commercial product lines. For example, 
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the Chrysler Corporation reports that the electronic igni- 

tion system now in use in 1972 Chryslers -- which system 
eliminates the potefitially troublesome distributor and 

breaker points and the condenser -- is a "spinoff" of 
technology developed in the space program, With your 

permission, Mr. Chairman, I would like to'submit for the 

record the complete Chrysler report, with the observation 

that this company is just one of the thousands that have 

worked on NASA programs, 

Other indirect benefits of our programs in aeronautics 

and space would have been less predictable. For example, a 

new rubber-like material, originally developed by the Jet 

Propulsion Laboratory during research to develop an improved 

binder for solid rocket propellants, has the potential of 

serving as a greatly improved material for patching concrete 

roads. This material, which dries faster and is easier to 

apply than present materials, is now being tested by the 

California Division of Highways and, I understand, will soon 

be tested here in the District of Columbia. 

At this point, Mr. Chairman, I would like to place in 

the record - a statement by Mr. Daniel J. Harnett, Associate 

Administrator for Industry Affairs and Technology Utilization, 
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which reports on our efforts to encourage the use of space 

technology in other fields and identifies further examples 

of indirect benefits of our programs. 

CONCLUSION 

Mr. Chairman, our FY 1973 authorization requests 

total $3,379,000,000, only slightly above the totals 

approved for FY 1971 and FY 1972 as shown in the table 

attached to my statement. The proposed authorization will 

support a balanced and forward-looking program in aero- 

nautics and space which will over the years have significant 

benefits to the United States. In the space shuttle program, 

we have the key element for practical and economical future 

uses of space. And we have an overall program plan which 

does not commit the nation to a higher level of appropriations 

in fpture years. 

Mr. Chairman, this concludes my prepared statement. 
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NATIONAL AEFtONAUTICS AND SPACE ADMINISTRATION 

FY 197 3 Authorizat ion Request 
( I n  thousand of d o l l a r s )  

Research & Development: 
Apollo 
Space F l i g h t  Operations 
Advanced Missions 

Physics & Astronomy 
Lunar & Plane ta ry  Exploration 
Bioscience 
Launch V e h i c l e  Procurement 

Applicat ions 

Aeronaut ica l  Research & 

Space Research & Technology 
Nuclear Power  & Propulsion 

Technology 

Tracking & D a t a  Acquis i t ion  

Technology U t i l i z a t i o n  

Total  R&D 

Construct ion of Faci l i t ies  

Research & Proqram Management 

TOTAL NASA 

FY 1971 
Budget 

Plan 

913,669 
507 , 300 
1,500 

115,956 
144,900 
12,898 
124,900 

166,960 

100,132 
105,004 
55,200 

289,943 

4,000 

2,542,362 

28,755 

722,134 

3,293,251 

FY 1972 
Budget 

Plan 

601,200 
682,775 

1,500 

110,100 
291,500 

151,300 

187,500 

--- 

110 , 000 
75,105 
27 , 720 

264,000 

5,000 

2,507 , 700 

52,700 

726,387 

3,286,787 

FY 1973 
Author iza t ion  

Requests 

128,700 
1,094,200 

1,500 

156,600 
321,200 

191,600 
--- 

194,700 

163,440 
64,760 
21,100 

259,100 

4,000 

2,600,900 

77,300 

700,800 

3,379,000 

NASA-HQ 


